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(57)Abstract: 

PURPOSE: To produce a transparent cycloolefin copolymer having a high r 

tensile strength by copolymerizing a polycyclic olefin and ethylene in the '0 ""^^^^ - 

presence of a catalyst comprising a specific asymmetric metailocene and a ^ ^ Wfe? 

cocatalyst. * 

CONSTITUTION: Based on the total monomers. 0.1-99.9 wt.% polycyclic ..J^]*^^ >V 

olefin [e.g. one of formula II or III (wherein R1 to R4 are each H or a ^f'l I 

hydrocarbon group), 0-99.9 wt.% cycloolefin of formula IV (wherein (n) is 2- ^ j'^^"!" i ^ 
10). 0.1-99.9 wt.% ethylene, and 0-99.9 wt.% acyclic 1 -olefin of formula V 
(wherein R9 to R12 are each Rl) are copolymerized at 20-150''C and 0.01- 
64 bar in the presence of a catalyst comprising a metailocene of formula I Hsr^j ^WP'^^'^^cii^^^ 

[wherein Ml is Ti, Zr, or the like; R14 and R15 are each H, a halogen, or the ^ifi^\^^fi!f:-r Uj: 

like; R16 is cyclopentadienyl; R17 is indenyl; and R18 is Ge, =C0, or the ' ^c'h ;J 



like) [pref dichloroisopropylene-(1-indenyl)cyclopentadienylzirconium] and ^s^^kT. 
a cocatalyst (pref. an aluminoxane). 
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* NOTICES * ^ 



OPO and NCIPI are not responsible for any 
damages caused by the use of tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula XI [Formula 1] 




(XI) 



Ml is titanium, a zirconium, a hafiiium, vanadium, niobium, or a tantalum among a formula, and R14 and R15 are the 
same — or ~ differing —**** — a hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO alkoxy group, C6 - 
CIO aryl group, C6 - CIO aryloxy group, C2 - CIO alkenyl radical, C7 - C40 arylated-alkyl radical, or C8 - C40 aryl 
alkenyl radical — it is ~ Rl 8 — [Formula 2] 

-If'-CR,''-. -0-M'-. 



I I I 

— C — . — C — C — 



= BR19, =A1R19, -germanium-, -Sn-, -0-, -S-, = It is SO, =S02, =NR19, =CO, =PR19, or =P(0) R19. Or it differs, at 
this time, R19, R20, and R21 are the same — A hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO fluoro 
alkyl group, C6 - CIO fluoro aryl group, C6 - CIO aryl group, CI - CIO alkoxy group, C2 - CIO alkenyl radical, C7 - 
C40 arylated-alkyl radical, C8 - C40 aryl alkenyl radical. Or are C7 - C40 alkyl-aryl radical, or R19, R20, or R19 and 
R21 become together with the atom which has connected them in each case, and they form the ring. M2 is silicon, 
germanium, or tin, and R16 is a cyclopentadienyl group. In the bottom of existence of the catalyst containing at least 
one sort of metallocenes and at least one sort of co-catalysts which are shown R17 [ and ] ~ an indenyl group — it is ~ 
the temperature of 20-150 degrees C, and the pressure of 0.01-64 bars ~ criteria [ weight / of a monomer / total ] ~ 
carrying out ~ 0.1 - 99.9% of the weight of the formulas I, II, III, IV, V, or VI [** 3] 
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HC 



,CH, 



"CH 



CH 



"CH 



*CH I ^CH 



r' - C— R* 



-CH I ^-CH^ 
^CH 



(VI), 



criteria [ weight / of a polycyclic type olefin; monomer / which is shown by (it differs, and is a hydrogen atom or a 
hydrocarbon group, and the radical of the same display in each formula may have that Rl, R2, R3, R4, R5, R6, R7, and 
R8 are the same or different semantics among a formula at this time) / at least one sort of / total ] ~ carrying out ~ 0 - 
99.9% of the weight of the formula VII -- [Formula 5] 
CH=CH 

\ / (VII). 



criteria [ weight / of a cycloolefin; monomer / which is shown by (the inside of a formula and n are 2-10) / total ] — 
carrying out ~ criteria [ weight / 0.1 - 99.9% of the weight of / ethylene; and the total weight of a monomer ] ~ carrying 
out -- 0 - 99.9% of the weight of the formula VIII ~ [Formula 6] 

(— the inside of a formula, and R9, RIO, Rl 1 and R12 are the same ~ or it differs and they are a hydrogen atom or a 
hydrocarbon group — ) — the approach of manufacturing a cycloolefin copolymer by carrying out tiie polymerization of 
at least 1 sort of non-ring type 1 -olefin; shown. 

[Claim 2] The manufacturing method according to claim 1 to which a polymerization is carried out in a liquid 
cycloolefin or a cycloolefin solution. 

[Claim 3] The metallocene of said formula XI used 2 chlorination isopropanal pyrene-(l-indenyl) 
cyclopentadienylzirconium, 2 — a chlorination isopropanal pyrene-(l-indenyl)-2-methylcyclopentadienyl zirconium — 
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Ethylene-dichloride-(l-indenyl) cyclopentadienylzircj^^pi, 2 chlorination methylphenyl methylen^l-indenyl) 
cyclopentadienylzirconium, 2 chlorination diphenylnSltylene-(l-indenyl) cyclopentadienylzircon^^2 chlorination 
dimethylsilyl-(l-indenyl) cyclopentadienylzirconium, 2 chlorination methylphenyl silyl-(l-indenyl) 
cyclopentadienylzirconium, 2 chlorination diphenyl silyl-(l-indenyl) cyclopentadienylzirconium, 2 chlorination 
isopropanal pyrene-(l-indenyl) cyclopentadienyl titanium, 2 ~ chlorination isopropanal pyrene-(l-indenyl)-2- 
methylcyclopentadienyl titanium — 2 chlorination methylphenyl methylene-(l-indenyl) cyclopentadienyl titanium, 2 
chlorination diphenylmethylene-(l-indenyl) cyclopentadienyl titanium, 2 chlorination dimethylsilyl-(l-indenyl) 
cyclopentadienyl titanium, 2 chlorination methylphenyl silyl-(l-indenyl) cyclopentadienyl titanium, 2 chlorination 
diphenyl silyl-(l-indenyl) cyclopentadienyl titanixmi, 2 chlorination dimethylsilyl-(4, 5-benzo-l-indenyl) 
cyclopentadienylzirconium, 2 chlorination diphenylmethylene-(4, 5-benzo-l-indenyl) cyclopentadienylzirconium, A 2 
chlorination dimethyl-(4, 5-benzo- 1 -indenyl) (methyl- 1 -cyclopentadienyl) zirconium, 2 chlorination isopropanal 
pyrene-(4, 5-benzo-l-indenyl) cyclopentadienylzirconium. The manufacturing method according to claim 1 which are at 
least two sorts of mixture, 2 chlorination isopropanal pyrene-(2 -methyl -4, 5-benzo-l-indenyl) 
cyclopentadienylzirconium or these catalysts. 

[Claim 4] The manufacturing method of the publication of the first [ or more ] term of claim 1-3 said whose co-catalyst 
used is aluminoxane. 

[Claim 5] The manufacturing method of the publication of the first [ or more ] term of claim 1-4 said whose polycyclic 
type olefin is norbomene or tetracyclo dodecen. 

[Claim 6] A manufacturing method given in any 1 term of claims 1 -4 by which the copolymer of norbomene and 
ethylene is manufactured. 

[Claim 7] The cycloolefin copolymer which can be manufactured according to the manufacturing method of the 
publication of the first [ or more ] term of claim 1-6. 



[Translation done.] 
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* NOTICES * 




JPO and NCZPI are not responsible £or emy 
damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of manufacturing the transparent cycloolefin copolymer 

which has high tensile strength. 

[0002] 

[Description of the Prior Art] According to the reference, it is known that manufacture can do a cycloolefin 
homopolymer and a cycloolefin copolymer using a metallocene / aluminoxane catalyst system. A polymerization 
advances holding annular and can be performed in the form of solution poljonerization or a bulk polymerization. The 
solvent used is a hydrocarbon. 

[0003] A cycloolefin copolymer can be manufactured in a high cycloolefin content, and has a high glass transition 
temperature. In relation to this, it also has high thermal configuration stability, and, for this reason, these polymers are 
suitable for using it as a thermoplastic molding compound. 

[0004] In the cycloolefin copolymer built by the metallocene technique, the property of two sequences is clearly 
distinguishable. The cycloolefin copolymer manufactured using the metallocene which has the mirror symmetry (mirror 
symmetry) has comparatively low tensile strength. As compared with this, the cycloolefin copolymer manufactured 
using the metallocene which has C2 symmetry has high tensile strength (refer to Table 2). However, in the 
polymerization of the cycloolefin under existence of ethylene, the metallocene which has C2 symmetry forms the 
ethylene polymer of a partial crystalline substance further, and this ethylene polymer worsens the transparency of a 
cycloolefin copolymer. Therefore, in order to manufacture a transparent cycloolefin polymer with the high tensile 
strength which the cycloolefin polymer manufactured using the metallocene of C2 symmetry shows, the fiirther 
processing [for example, multistage story filtration (the ethylene polymer of the partial crystalline substance formed by 
this is removed) given in EP447072] of a crude object is needed. 

[0005] The purpose of this invention is to find out the approach by which it has tensile strength with high cycloolefin 
copolymer manufactured using the metallocene which has C2 symmetry and equivalent extent, and an ethylene content 
cycloolefin copolymer which is transparent is obtained. 
[0006] 

[Means for Solving the Problem] It was found out that the above-mentioned purpose can be attained by using a specific 
unsymmetrical metallocene (asymmetrical metallocene). 

[0007] As for a polymerization, it is advantageous for it to be carried out in a liquid cycloolefin or a cycloolefin 
solution, and to make a pressure into 1 bars or more at this time. 
[0008] Therefore, this invention is Formula XI. [Formula 7] 



(XI) 



Ml is titanium, a zirconium, a hafnium, vanadium, niobium, or a tantalum among a formula, and R14 and R15 are the 
same — or — differing — ****-- a hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO alkoxy group, C6 - 
CIO aryl group, C6 - CIO aryloxy group, C2 - CIO alkenyl radical, C7 - C40 arylated-alkyl radical, or C8 - C40 aryl 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/3/2004 



Page 2 of 12 



alkenyl radical ~ it is ~ R18 [Formula 8] 

I I I I I 

R'« r20 r" r»o Jjc 



I 

■C — 



1 « 



t 9 



I I 
— c — c — 



= BR19, =A1R19, -germanium-, -Sn-, -0-, -S-, = It is SO, =S02, =NR19, =CO, =PR19, or =P(0) R19. Or it differs, at 
this time, R19, R20, and R21 are the same ~ A hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO fluoro 
alkyl group, C6 - CIO fluoro aryl group, C6 - CIO aryl group, CI - CIO alkoxy group, C2 - CIO alkenyl radical, C7 - 
C40 arylated-alkyl radical, C8 - C40 aryl alkenyl radical. Or are C7 - C40 alkyl-aryl radical, or R19, R20, or R19 and 
R21 become together with the atom which has connected them in each case, and they form the ring. M2 is silicon, 
germanium, or tin, and R16 is a cyclopentadienyl group. In the bottom of existence of the catalyst containing at least 
one sort of metallocenes and at least one sort of co-catalysts which are shown R17 [ and ] ~ an indenyl group ~ it is — 
the temperature of 78-1 50 degrees C, and the pressure of 0.01-64 bars ~ criteria [ weight / of a monomer / total ] — 
carrying out - 0.1 - 99.9% of the weight of the formulas I, II, III, IV, V, or VI [Formula 9] 



( I ) 





(II). 




R*-C-R* r'-C— R 




(III). 
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At least one sort of polycyclic type olefins shown by (it differs, and is a hydrogen atom or a hydrocarbon group, and the 
radical of the same display in each formula may have that Rl, R2, R3, R4, R5, R6, R7, and R8 are the same or different 
semantics among a formula at this time); it is 0 - 99.9% of the weight of the formula VII on the basis of the total weight 
of a monomer. [Formula 111 

CH = CH 

\ / (VII). 



The cycloolefin shown by (the inside of a formula and n are 2-10); it is 0 - 99.9% of the weight of the formula VIII on 
the basis of the total weight of a monomer on the basis of 0.1 - 99.9% of the weight of ethylene; and the total weight of 
a monomer. [Formula 121 

^C=CC (VIII). 

(- the inside of a formula, and R9, RIO, Rl 1 and R12 are the same ~ or it differs and they are a hydrogen atom or a 
hydrocarbon group — ) — the approach of manufacturing a cycloolefin copoljmier is offered by carrying out the 
polymerization of at least 1 sort of non-ring type 1 -olefin; shown, 

[0009] It is the cycloolefin of Formulas I or III preferably, at least one sort of polycyclic type olefins shown by 
Formulas I, II, III, IV, V, or VI in the approach of this invention - [ - at this time, Rl, R2, R3, R4, R5, R6, R7, and R8 
are the same — or ~ differing — ****-- a hydrogen atom or a hydrocarbon group (preferably) C — six - C — ten ~ an 
aryl group — or — C — one - C eight ~ an alkyl group — it is — this ~ the time — each ~ a formula ~ it can set — being 
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the same — a display — a radical — having differed — ^Hntics ~ you may have ~ ] ~ a polymerizgfc| — carrying out - 
- having . 

^00 10]^ The need is accepted and it is Formula VII. [Formula 13] 
\ / (VII). 

The monocycle type olefin shown by (the inside of a formula and n are the number of 2-10) is also used. Other 
comonomers are ethylene. The need is accepted and it is Formula VIII. [Formula 14] 

C = C^ (VIII) 

A being [ R9, RIO, Rl 1, and R12 / the same ] or non-[ which differ and is shown by] which is a hydrogen atom or a 
hydrocarbon group (they are C6 - CIO aryl group, and CI - C8 alkyl group preferably) ] ring type 1 -olefin is also used 
among [type. A propylene is desirable. 

[001 1] Especially the copolymer of a polycyclic type olefin (preferably polycyclic type olefin of Formulas I and III) and 
ethylene is desirable. 

[0012] Especially desirable polycyclic type olefins are norbomene and tetracyclo dodecen, and these may be permuted 
by CI - C6 alkyl. It is desirable especially important for ethylene / norbomene copolymer to carry out copolymerization 
of these polycyclic type olefins to ethylene. 

[0013] The polycyclic type olefin of Formulas I, II, III, IV, V, or VI is used in 0.1 - 99.9% of the weight of an amount 
on the basis of the total weight of a monomer, and the monocycle type olefin of Formula VII is used in 0 - 99.9% of the 
weight of an amount. 

[0014] The concentration of the ethylene used and a non-ring type olefin is called for with the solubility to the reaction 
medium in a certain pressure and temperature which were given. 

[0015] A polycyclic type olefin, a monocycle type olefin, and a non-ring type olefin shall also contain the mixture of 
each type of two or more olefins. This means that the homopolymer of a polycyclic type, and a TAKO polymer 
(tercopoljmier) and a multi-copolymer (multicopolymer) can also be manufactured besides BIKOPORIMA 
(bicopolymer) by the approach of this invention. The copolymer (the need is accepted and it is the non-ring type olefin 
of Formula VIII) of the cycloolefin of Formula VII and ethylene can also be advantageously manufactured by the 
approach of this invention. 

[0016] In the cycloolefin of Formula VII, cyclopentene is desirable and it may be permuted. 

[0017] The catalyst used in the approach of this invention is at least one sort of co-catalysts, and Formula XI. [Formula 
15] 



(XI) 



It comes out and at least one sort of metallocenes (transition-metals component) shown are included. 
[0018] In Formula XI, Ml is a metal chosen fi-om the group containing titanium, a zirconium, a hafnium, vanadium, 
niobium, and a tantalum, and a zirconium and a hafnium are desirable. It is desirable especially to use a zirconium. 
[0019] R14 and R15 are the same — or ~ differing — ****-- a hydrogen atom, and Cl-C — 10 alkyl group (preferably 
CI - C3 alkyl group) CI - CIO alkoxy group (preferably CI - C3 alkoxy group), C6 - CIO aryl group (preferably C6 - 
C8 aryl group), C6 - CIO aryloxy group (preferably C6 - C8 aryloxy group), C2 - CIO alkenyl radical (preferably C2 - 
C4 alkenyl radical), C7 - C40 arylated-alkyl radical (preferably C7 - CIO arylated-alkyl radical). They are C7 - C40 
alkyl-aryl radical ^preferably C7 - C12 alkyl-aryl radical), C8 - C40 aryl alkenyl radical (preferably C8 - C12 aryl 
alkenyl radical), or a halogen atom (preferably chlorine atom). 
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[0020] R16 is a cyclopentadienyl group and R17 is a^^Benyl group. At this time, both both [ one or ] R16 and R17 
have the same or one or more different radicals R22 i^rceded. R22 at this time CI - CIO alkyl gro^P§)referably CI - 
C4 alkyl group), CI - CIO alkoxy group (preferably CI - C3 alkoxy group), C6 - CIO aryl group (preferably C6 - C8 
aryl group), C6 - CIO aryloxy group (preferably C6 - C8 aryloxy group), C2 - CIO alkenyl radical (preferably C2 - C4 
alkenyl radical), C7 - C40 arylated-alkyl radical (preferably C7 - CIO arylated-alkyl radical), C7 - C40 alkyl-aryl radical 
(preferably C7 - C12 alkyl-aryl radical). Or it is C8 - C40 aryl alkenyl radical (preferably C8 - C12 aryl alkenyl radical), 
or at least two contiguity radicals R22 of an indenyl group Rl 7 become together, and form a ring system. 
[0021] In the case of the permutation indenyl group Rl 7, it is desirable that 2, 4, 5, 6, and the 7th place are permuted. 
When the radical R22 of an indenyl group R17 becomes together and forms a ring system, a monocycle type or a 
polycyclic type is sufficient as this ring system, and it may have a substituent further again. 

[0022] the bridge of the unit member with which R18 has connected radicals R16 and R17, or two or more members ~ 
it is — desirable [Formula 16] 

till ' 
r20 rJO r20 r20 



I I 

c— c — 

= BR19, =A1R19, -germanium-, -Sn-, -0-, -S-, = It is SO, =S02, =NR19, =CO, =PR19, or =P(0) R19. Or it differs, at 
this time, R19, R20, and R21 are the same — A hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO fluoro 
alkyl group, C6 - CIO aryl group, CI - CIO alkoxy group, C2 - CIO alkenyl radical. It becomes together with the atom 
with which it is C7 - C40 arylated-alkyl radical, C8 - C40 aryl alkenyl radical, or C7 - C40 alkyl-aryl radical, or R19, 
R20, or R19 and R21 have coimected them in each case, and the ring is formed. 
[0023] Desirable R18 [Formula 17] 

■ I 

or [Formula 18] 

Rl9.Si.R20 

I 

Come out, and it is and is especially a desirable thing. [Formula 19] 
or [Formula 20] 
It comes out. 
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[0024] M2 is silicon, germanium, or tin, silicon or ge^Biium is desirable and especially a desirabJ^jhing is silicon. 
[0025] The metallocene with desirable using it 2 chlo^^tion isopropanal pyrene-(l-indenyl) 

cyclopentadienylzirconium, 2 ~ a chlorination isopropanal pyrene-(l-indenyl)-2-methylcyclopentadienyl zirconium — 
Ethylene-dichloride-(l-indenyl) cyclopentadienylzirconium, 2 chlorination methylphenyl methylene-(l-indenyl) 
cyclopentadienylzirconium, 2 chlorination diphenylmethylene-(l-indenyl) cyclopentadienylzirconium, 2 chlorination 
diphenylmethylene-[l-(5-isopropyl) indenyl] cyclopentadienylzirconium, 2 chlorination dimethylsilyl-(l-indenyl) 
cyclopentadienylzirconium, 2 chlorination methylphenyl silyl-(l -indenyl) cyclopentadienylzirconium, 2 chlorination 
diphenyl silyl-(l -indenyl) cyclopentadienylzirconium, 2 chlorination isopropanal pyrene-(l -indenyl) cyclopentadienyl 
titanium, 2 — chlorination isopropanal pyrene-(l-indenyl)-2-methylcyclopentadienyl titanium — 2 chlorination 
methylphenyl methylene-(l -indenyl) cyclopentadienyl titanium, 2 chlorination diphenylmethylene-(l -indenyl) 
cyclopentadienyl titanium, 2 chlorination dimethylsilyl-(l -indenyl) cyclopentadienyl titanium, 2 chlorination 
methylphenyl silyl-(l -indenyl) cyclopentadienyl titaniimi, 2 chlorination diphenyl silyl-(l -indenyl) cyclopentadienyl 
titanium, 2 chlorination dimethylsilyl-(4, 5-benzo-l -indenyl) cyclopentadienylzirconium, 2 chlorination 
diphenylmethylene-(4, 5-benzo-l -indenyl) cyclopentadienylzirconium, A 2 chlorination dimethyl-(4, 5-benzo-l- 
indenyl) (methyl- 1 -cyclopentadienyl) zirconium, 2 chlorination isopropanal pyrene-(4, 5-benzo-l -indenyl) 
cyclopentadienylzirconium. They are 2 chlorination isopropanal pyrene-(2-methyl -4, 5-benzo-l -indenyl) 
cyclopentadienylzirconium or at least two sorts of mixture of these metallocenes. Especially a desirable thing is 2 
chlorination isopropanal pyrene-(l -indenyl) cyclopentadienylzirconium. 



[0026] a desirab 



15 



R 



13 



e co-catalyst — aluminoxane, especially a line ~ the formula IX of a type [Formula 21] 



t 3 



A I — A I— 0--A I 



R 



1 3 



(IX) 



n \rI3 



** aluminoxane and/or the annular type formula X [Formula 22] 
Rl3l 



I 

— 0-h A l-f 



(X) 



it is ** aluminoxane and R13 is the same in Formulas IX and X at this time — or it differs, and is CI - C6 alkyl group, a 
phenyl group, or benzyl, and n is the integer of 2-50. Desirable CI - desirable C6 alkyl group are methyl, ethyl, isobutyl, 
butyl, or neopentyl, and especially a desirable thing is methyl, n is the integer of 0-50 and especially desirable things are 
5-40. 

[0027] Aluminoxane can be manufactured by various approaches according to a well-known approach. For example, an 
aluminum hydrocarbon compound and/or a hydride aluminum (hydridoaluminum) hydrocarbon compound, and water 
are made to react in an inert solvent (for example, toluene) by one certain approach (the shape of the shape of a gas and 
a solid-state, liquid, or the form combined as water of crystallization is sufficient as water at this time). In order to 
manufacture the aluminoxane which has a different alkyl group R13, two sorts of different trialkylaluminiums 
(A1R3+A1R'3) are made to react with water according to the presentation for which it asks [S.Pasynkiewicz, Polyhedron 
9 (1990) 429, EP-A 302,424]. 

[0028] The exact spacial configuration of aluminoxane is not clear. 

[0029] Regardless of a manufacturing method, as for an aluminoxane solution, this all exists in the isolation gestalt or 
the form of an addition product including the unreacted aluminium compound (start compound) of various contents. 
[0030] Aluminoxane can be given to a base material and it can also be used as suspension in the form where it was 
supported. The various approaches for giving aluminoxane to a base material (for example, silica gel) are learned (EP 
92107331.8). 

[0031] Before using a metallocene for a polymerization reaction, preliminary activation of the metallocene can be 
carried out by the co-catalyst (especially aluminoxane). Polymerization activity increases sharply by this. 
[0032] Preliminary activation of a transition-metals compound is performed in a solution. It is desirable to dissolve a 
metallocene into the inert hydrocarbon solution of aluminoxane at this time. Suitable inert hydrocarbon is a hydrocarbon 
of aliphatic series or aromatic series. It is desirable to use toluene. 
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[0033] The concentration of the aluminoxane in a soI^H^ is the range of about 1 % of the weight ^^turation 
limitation on the basis of the weight of all solutions, aSus 5 - 30 % of the weight preferably. AlthH^ a metallocene 
can also be used by the same concentration, it is desirable to use it in the amount of 10-4-1 mol per one mol of 
aluminoxane. Preliminary activation time amount is 5 minutes - 60 hours, and is 5 - 60 minutes preferably. Preliminary 
activation is performed at the temperature of -78-100 degrees C (preferably 0-70 degrees C). 

[0034] Precuring of these can be carried out or they can also be given to a base material. It is desirable to use the olefin 
used for a polymerization to precuring. 

[0035] As a suitable base material, there are silica gel, an aluminum oxide, solid-state aluminoxane, or other inorganic 
base material ingredients, for example. There is impalpable powder of polyolefine as other suitable base material 
ingredients. 

[0036] The further embodiment of the approach of this invention includes using the Shio Mr. compound (salt-like 
compound) shown by formula RxNH4-xBR*4 or formula R3PHBR*4 as a co-catalyst in addition to the aluminoxane 
instead of aluminoxane. It is x= 1 , and 2 or 3 among said formula, and it differs, and is an alkyl group or an aryl group, 
and R is the same or the aryl group which may fluorinate or partial fluorinate R\ In this case, a catalyst includes the 
resultant of the one sort and metallocene of a specific compound (EP-A 277 004). 

[0037] When a solvent is added to a reaction mixture, a solvent is the conventional inert solvent, for example, has 
aliphatic hydrocarbon, alicyclic hydrocarbon, a petroleum fraction, a hydrogenation Diesel oil fraction, or toluene. 
[0038] As for a metallocene, it is desirable to use it in the form of a racemic compound. A metallocene compound is 
used on the basis of transition metals by the concentration of 10-3 to ten - eight mols of transition metals per reactor 
volume ldm3 (preferably 10-4-10 -seven mols). Aluminoxane is used on the basis of the content of aluminum by the 
concentration of 10-4 to ten - one mol per reactor volume ldm3 (preferably 10 -four to 2x10 -two mols). However, 
theoretic more high concentration is also usable. 

[0039] On the occasion of manufacture of a copolymer, the mole ratio of the polycyclic type olefin and opening-and- 
closing olefin to be used is changeable over the large range. It is desirable that a cycloolefin pair opening-and-closing 
olefin uses the mole ratio of 3:1-100:1. The amount of installation of a comonomer can be adjusted [ as opposed to / 
almost / any request values ] by choosing the pressure of polymerization temperature, the concentration of a catalyst 
component, a mole ratio, and a gas opening-and-closing olefin, a ring type component ~ 20-80-mol % — introducing — 
desirable — 40-60-mol % — especially introducing is desirable. 

[0040] A polymerization can also be performed at a multistage story process and, thereby, a block copolymer can also 

be made to form (P 42 05 416.8). 

[0041] Furthermore, the average molecular weight of the polymer formed can be adjusted by well-known approaches, 

such as measuring of hydrogen, selection of catalyst concentration, or change of temperature. 

[0042] The polydispersity (Mw/Mn) of the copolymer of this invention is quite narrow, and is the value of 1 .9-3,5. 

Therefore, especially these poljmiers become a thing suitable for injection molding according to such property 

distribution. 

[0043] The approach of this invention can be used for manufacturing the amorphous cycloolefin copolymer which does 
not contain the ethylene polymer of a partial crystalline substance. This copolymer is transparence and hard and can be 
processed in heat plasticity. Tensile strength (based on DIN 53457) is the range of 50-lOOMPa, and is the range of 55- 
70MPa preferably. Also in extrusion, neither a decomposition reaction nor a viscosity down (viscosity degradation) is 
accepted in the temperature of 300 degrees C also in injection molding. 

[0044] The ingredient manufactured according to this invention fits especially manufacture of the injection-molded 
product which has a desired configuration and size further again at manufacture of extrusion (for example, a film, a 
hose, a pipe, a rod, and a fiber). The important property of the ingredient of this invention is in the transparency. This 
becomes what has the very important optical application of the extrusion built with these ingredients, or an injection- 
molded product. The range of the refractive index measured in the Abbe refractometer and the afler-mentioned example 
using a mixed light (mixed light) of the resultant of a publication is 1,520-1.555. Since the product of this invention has 
a refractive index very close to it (n= 1 .51) of crown glass As a substitute of the glass in various applications (for 
example, a lens, prism, a substrate, the film for optical data storage, the film for videodisks, the film for compact disks, 
etc.) As a sheet for covering / convergence for a solar battery, it can be used as optical waveguide of the form of a fiber 
and a film as a disk for covering / distribution for power OPUTIKUSU (power optics). 

[0045] In the form where shock resistance was improved, the ingredient of this invention can be used as a structural 
material in various industrial fields (P 42 13 219.3). 

[0046] The polymer of this invention can be further used also to manufacture of a poljoner alloy. A polymer alloy can 
be manufactured also in the form of melting liquid, or the form of a solution. In each case, the polymer alloy has the 
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property combination with a desirable component for^Hific applications, rpolyethylene which cai^je a polymer 
given in the following for manufacture of a polymer ai^y combining the polymer of this inventionH^T)ropylene, a 
copoljmier (ethylene/propylene), polybutylene. Fori (4-methyl-l-pentene), polyisoprene, a polyisobutylene, Natural 
rubber, Fori (methyl methacrylate), other polymethacrylates, Folyacrylate, a copolymer (acrylate/methacrylate), 
Polystyrene, a copolymer (styrene/acrylonitrile), the bisphenol A polycarbonate, Other polycarbonates, aromatic 
polyester carbonate, polyethylene terephthalate, Polybutylene terephthalate, amorphous polyacrylate, nylon 6, Nylon 66, 
other polyamides, Folyaramide, a polyether ketone, polyoxymethylene, a polyoxyethylene, polyurethane, polysulfone, 
poly ether sulphone, and polyvinylidene fluoride. 

[0047] The glass transition point Tg indicated in the following example was measured with 20-degree-C heating rate 
for /by DSC (differential scan heating-value method), and it asked for it. 

[0048] Ethylene was taught to the reactor of example 1 1 .5dm3, and 3 was added 600cm of toluene solutions of the 
norbomene of concentration 85% of the weight. Ethylene was introduced, it pressurized several times (6 bars), and the 
solution was saturated with ethylene. The pressure was set as 6.0 bars (gage pressure), 3 was introduced into the reactor 
5cm (the molecular weight by 10.1% of the weight of methyl aluminoxane and the depression of freezing point is 
1300g/mol) of toluene solutions of methyl aluminoxane, and this mixture was agitated at 70 degrees C for 15 minutes. 
The solution obtained in 5cm 3 of toluene solutions of methyl aluminoxane by dissolving 1.5mg 2 chlorination 
isopropanal pyrene (1-indenyl) cyclopentadienylzirconium was added after the preliminary activation for 15 minutes. 
((Just to add hydrogen before addition of a catalyst, in order to adjust molecular weight) What is necessary is) . 
[0049] The pressure of ethylene was held to 6.0 bars by carrying out the polymerization of this mixture at 70 degrees C 
for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethylene further at this time. 
[0050] The reaction solution was sampled in the container, it introduced into the acetone of 5dm(s)3 promptly, this 
mixture was agitated for 10 minutes, and, subsequently precipitate was carried out the ** exception. The hydrochloric 
acid and acetone of concentration washed the filter cake several times by tums 10%. The cake was washed until it 
finally became neutrality, and it agitated with the acetone. Thus, the washed polymer was carried out the ** exception 
and it dried at the pressure of 0.2 bars, and the temperature of 80 degrees C for 15 hours. The 41 g colorless polymer was 
obtained. The viscosity number of this polymer is 64cm3/g, and it was acquired by measurement that glass transition 
temperature is 197 degrees C. According to thermal analysis (DSC), the melting peak (melting peak) was not accepted 
in the range of 20-220 degrees C. 

[0051] Ethylene was taught to the reactor of example 2 (example of comparison over example 1)1 .5dm3, and 3 was 
added 575cm of toluene solutions of the norbomene of concentration 85% of the weight. Ethylene was introduced, it 
pressurized several times (6 bars), and the solution was saturated with ethylene. The pressure was set as 6.0 bars (gage 
pressure), 3 was introduced into the reactor 5cm (the molecular weight by 10.1% of the weight of methyl aluminoxane 
and the depression of freezing point is 1300g/mol) of toluene solutions of methyl aluminoxane, and this mixture was 
agitated at 70 degrees C for 15 minutes. The solution obtained by dissolving a lO.Omg 2 chlorination rac dimethylsilyl- 
screw-( 1-indenyl) zirconium in 5cm 3 of toluene solutions of methyl aluminoxane was added after the preliminary 
activation for 1 5 minutes. ((Just to add hydrogen before addition of a catalyst, in order to adjust molecular weight) What 
is necessary is) . 

[0052] The pressure of ethylene was held to 6.0 bars by carrying out the polymerization of this mixture at 70 degrees C 
for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethylene further at this time. 
[0053] The reaction solution was sampled in the container, it introduced into the acetone of 5dm(s)3 promptly, this 
mixture was agitated for 10 minutes, and, subsequently precipitate was carried out the ** exception. The hydrochloric 
acid and acetone of concentration washed the filter cake several times by tums 10%. The cake was washed until it 
finally became neutrality, and it agitated with the acetone. Thus, the washed polymer was carried out the ** exception 
and it dried at the pressure of 0.2 bars, and the temperature of 80 degrees C for 15 hours. The 23g opaque white polymer 
was obtained. The viscosity number of this polymer is 123cm3/g, and it was acquired by measurement that glass 
transition temperature is 175 degrees C, According to thermal analysis (DSC), a melting peak is acquired at 127 degrees 
C, and this is equivalent to the heat of fusion of 0.540 J/g, and is considered to be what is depended on the ethylene 
polymer of a partial crystalline substance. 

[0054] Subsequently Flushing of the polymerization reactor which 75dm(s)3 which attached example 3 agitator dried 
was carried out with ethylene with nitrogen, and 27,2kg norbomene melting liquid was prepared at 80 degrees C. 
Agitating, the reactor was held in temperature of 80 degrees C, and it pressurized with 20 bars (gage pressure) ethylene. 
[0055] 3 was introduced into the reactor 500cm (the molecular weight by 10.1% of the weight of methyl aluminoxane 
and the depression of freezing point is 1300g/mol) of toluene solutions of methyl aluminoxane, this mixture was 
agitated at 80 degrees C for 15 minutes, and the pressure of ethylene was held to 20 bars by carrying out measuring 
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installation of the ethylene fiirther at this time. In para^Bo this, it dissolved into 500cm 3 of toluen^olutions of 
methyl aluminoxane, and preliminary activation of th^Hmg 2 chlorination isopropanal pyrene (1-^^Piyl) 
cyclopentadienylzirconium was carried out by putting for 15 minutes. Subsequently, measuring installation of the 
solution of this complex was carried out into the reactor. The polymerization was performed at 80 degrees C for 1 . 1 
hours, agitating (750rpm), and the pressure of ethylene was held to 20 bars by carrying out measuring installation of the 
ethylene further at this time. Subsequently, reactor contents were promptly sampled in the churning container which 
taught the isopropanol of 3 200cm (as a halt agent). Deposit precipitate of this mixture was carried out into the acetone 
of 500dm(s)3, it agitated for 10 minutes and, subsequently precipitate was carried out the ** exception. 
[0056] The polymer which carried out separation extraction was mixed with the mixture of 3-N hydrochloric acid of the 
two sections, and the ethanol of the one section, and this mixture was agitated for 2 hours. After carrying out a ** 
exception again, the polymer was washed with water until it became neutrality, and it dried by the temperature of 80 
degrees C, and the pressure of 0.2 bars for 15 hours. 

[0057] The 7.4kg colorless polymer was obtained. The viscosity number of this polymer was 66cm3/g, and glass 
transition temperature (Tg) was 155 degrees C. According to thermal analysis, the melting peak was not accepted in the 
range of 20-250 degrees C. 

[0058] 3 and ethylene were taught to the reactor of example 41 .5dm3 capacity 600cm of 85-% of the weight 
concentration solutions in toluene of norbomene. The solution was saturated with ethylene by several pressurization (1 
bar) by ethylene. The pressure was set as 1.0 bars (gage pressure), 3 was introduced into the reactor 5cm (the molecular 
weight by 10.1% of the weight of methyl aluminoxane and the depression of freezing point is 1300g/mol) of toluene 
solutions of methyl aluminoxane, and this mixture was agitated for 1 5 minutes at 70 degrees C. The solution which 
added l.Omg 2 chlorination isopropanal pyrene (1-indenyl) cyclopentadienylzirconium into 5cm 3 of toluene solutions 
of methyl aluminoxane, and was obtained was added after the preliminary activation for 15 minutes. ((Just to add 
hydrogen, before adding a catalyst, in order to adjust molecular weight) What is necessary is) . 

[0059] The pressure of ethylene was held to 1 .0 bars by carrying out the polymerization of this mixture at 70 degrees C 
for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethylene fiirther at this time. 
[0060] The reaction solution was sampled in the container and it was promptly dropped into the acetone of 5dm(s)3, and 
this mixture was agitated for 10 minutes and precipitate subsequently generated was carried out the ** exception. The 
hydrochloric acid and acetone of concentration washed this filter cake several times by turns 10%. The cake was washed 
until it finally became neutrality, and it agitated with the acetone. Thus, the polymer washed and obtained was carried 
out the ** exception, and it dried by the temperature of 80 degrees C, and the pressure of 0.2 bars for 15 hours. 
[0061] The 12g colorless polymer was obtained. The viscosity number of this pol5mier was 40cm3/g, and glass 
transition temperature was 239 degrees C. According to thermal analysis (DSC), the melting peak was not accepted in 
20-250 degrees C. 

[0062] 3 and ethylene were taught to the reactor of example 5 1 .5dm3 capacity 600cm of 85-% of the weight 
concentration solutions in toluene of norbomene. The solution was saturated with ethylene by several pressurization (6 
bars) by ethylene. The pressure was set as 6.0 bars (gage pressure), 3 was introduced into the reactor 5cm (the molecular 
weight by 10.1% of the weight of methyl aluminoxane and the depression of fi-eezing point is 1300g/mol) of toluene 
solutions of methyl aluminoxane, and this mixture was agitated for 1 5 minutes at 70 degrees C. The solution which 
added the 5.3mg 2 chlorination isopropanal pyrene (l-indenyl)-3-methylcyclopentadienyl zirconium (1:1 mixture of a 
racemic form and a meso form) into 5 cm 3 of toluene solutions of methyl aluminoxane, and was obtained was added 
after the preliminary activation for 1 5 minutes. ((Just to add hydrogen, before adding a catalyst, in order to adjust 
molecular weight) What is necessary is) . 

[0063] The pressure of ethylene was held to 6.0 bars by carrying out the polymerization of this mixture at 70 degrees C 
for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethylene fiirther at this time. 
[0064] The reaction solution was sampled in the container and it was promptly dropped into the acetone of 5dm(s)3, and 
this mixture was agitated for 10 minutes and precipitate subsequently generated was carried out the ** exception. The 
hydrochloric acid and acetone of concentration washed this filter cake several times by turns 1 0%. The cake was washed 
until it finally became neutrality, and it agitated with the acetone. Thus, the polymer washed and obtained was carried 
out the ** exception, and it dried by the temperature of 80 degrees C, and the pressure of 0.2 bars for 15 hours. 
[0065] The 56g colorless polymer was obtained. The viscosity number of this polymer was 95cm3/g, and glass 
transition temperature was 168 degrees C. According to thermal analysis (DSC), tiie melting peak was not accepted in 
20-250 degrees C. 

[0066] 3 and ethylene were taught to the reactor of example 61 .5dm3 capacity 600cm of 85-% of the weight 
concentration solutions in toluene of norbomene. The solution was saturated with ethylene by several pressurization (6 
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bars) by ethylene. The pressure was set as 6.0 bars (ga^^essure), 3 was introduced into the reactoij^m (the molecular 
weight by 10.1% of the weight of methyl aluminoxane aTO the depression of freezing point is 1300UPl) of toluene 
solutions of methyl aluminoxane, and, subsequently this mixture was agitated for 15 minutes at 70 degrees C. The 
solution which added 1.5mg 2 chlorination dimethylsilyl (1-indenyl) cyclopentadienylzirconium into 5cm 3 of toluene 
solutions of methyl aluminoxane, and was obtained was added after the preliminary activation for 15 minutes. ((Just to 
add hydrogen, before adding a catalyst, in order to adjust molecular weight) What is necessary is) . 
[0067] The pressure of ethylene was held to 6.0 bars by carrying out the polymerization of this mixture at 70 degrees C 
for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethylene further at this time. 
[0068] The reaction solution was sampled in the container and it was promptly dropped into the acetone of 5dm(s)3, and 
this mixture was agitated for 10 minutes and precipitate subsequently generated was carried out the ** exception. The 
hydrochloric acid and acetone of concentration washed this filter cake several times by tums 10%. The cake was washed 
until it finally became neutrality, and it agitated with the acetone. Thus, the polymer washed and obtained was carried 
out the ** exception, and it dried by the temperature of 80 degrees C, and the pressure of 0.2 bars for 15 hours. 
[0069] The 16g colorless polymer was obtained. The viscosity number of this polymer was 46cm3/g, and glass 
transition temperature was 215 degrees C. According to thermal analysis (DSC), ttie heat of fiasion was not measured. 
[0070] 3 and ethylene were taught to the reactor of example 7 (example of comparison over example l)1.5dm3 capacity 
600cm of 85-% of the weight concentration solutions in toluene of norbomene. The solution was saturated with ethylene 
by several pressurization (6 bars) by ethylene. The pressure was set as 6.0 bars (gage pressxire), 3 was introduced into 
the reactor 5cm (the molecular weight by 10.1% of the weight of methyl aluminoxane and the depression of fi-eezing 
point is 1300g/mol) of toluene solutions of methyl aluminoxane, and this mixture was agitated for 15 minutes at 70 
degrees C. The solution which added 2.7mg 2 chlorination diphenyhnethylene (9-fluorenyl) cyclopentadienylzirconium 
into 5 cm 3 of toluene solutions of methyl aluminoxane, and was obtained was added after the preliminary activation for 
1 5 minutes. 

[0071] The pressure of ethylene was held to 6.0 bars by carrying out the polymerization of this mixture at 70 degrees C 
for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethylene further at this time. 
[0072] The reaction solution was sampled in the container and it was promptly dropped into the acetone of 5dm(s)3, and 
this mixture was agitated for 10 minutes and precipitate subsequently generated was carried out the ** exception. 
[0073] The hydrochloric acid and acetone of concentration washed the obtained solid-state several times by tums 10%. 
The solid-state was washed until it became neutrality, and it agitated witii the acetone again. Thus, the polymer washed 
and obtained was carried out the ** exception, and it dried by the temperature of 80 degrees C, and the pressure of 0.2 
bars for 1 5 hours. 

[0074] The 59g colorless polymer was obtained. The viscosity number of this polymer was 172cm3/g, and glass 
transition temperature Tg was 160 degrees C (Table 1). 

[0075] 3 was taught to the autoclave (what fiilly carried out Flushing beforehand by ethene) of example 81.5dm3 
capacity 600cm of 85-% of the weight concentration solutions in toluene of norbomene. The solution was saturated with 
ethene by several pressurization (6 bars) by ethene. Thus, to the prepared reactor, measuring installation of 3 was carried 
out in the form of a counterflow 5cm (the molecular weight by 10.1% of the weight of methyl aluminoxane and the 
depression of fi-eezing point is 1300g/mol) of toluene solutions of methyl aluminoxane, and this mixture was agitated 
for 30 minutes at 70 degrees C. The solution which added l.Omg 2 chlorination isopropanal pyrene (4, 5-benzo-l- 
indenyl) cyclopentadienylzirconium into 5cm 3 of toluene solutions of methyl aluminoxane, and was obtained was 
added after the preliminary activation for 15 minutes. (When adjusting molecular weight from hydrogen, an autoclave 
can be pressurized from hydrogen in this phase) . 

[0076] The pressure of ethene was held to 6 bars (gage pressure of 6 bars) by carrying out the polymerization of this 
mixture for 1 hour, agitating (750rpm), and carrying out measuring installation of the ethene fiirther at this time. After 
termination of reaction time, polymerization mixture was sampled in the container and it introduced promptly into the 
acetone of 5dm(s)3, and this mixture was agitated for 10 minutes and precipitate subsequently generated was carried out 
the * * exception. The hydrochloric acid and acetone of concentration washed the filter cake by a unit of 3 times by tums 
10%. After washing with water and agitating with an acetone again until it finally became neutrality, it carried out the 
** exception. Thus, the polymer refined and obtained was dried by the temperature of 80 degrees C, and reduced 
pressure (0.2 bars) for 1 5 hours. 

[0077] The 12g colorless polymer was obtained after desiccation. The glass transition temperature of this polymer is 
180 degrees C, and the viscosity number repeated the procedure of a publication in the example 8 except having used 2 
chlorination dimethylsilyl (4, 5-benzo- 1-indenyl) cyclopentadienylzirconium of 94mg of examples which were 
96cm3/g. 
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mmmi mmm2 ms^mi mmms mmmQ 

Hquvv- fr^afu?- frb<!tf'j7- 

(IPa) 61.40 64.54 44.84 63.73 59.50 

mVfiMntf (%) 3.60 3.58 3,36 3.55 3.30 



[Translation done.] 
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x::.jl/^^>, ZMitV>M^)\^iy^})\^- ( 1 -^>-r^j:. 

(4. 5 -•^>V- 1 ->f >'r^;U) t^^5'n^> 

;l.nj:.'^7A. ~m.itiy^^)l'- (4. 5-'^>y- 1 - 
-:a{b-/y:7'at'u>- (4, 5--^>y 
A, zi^fb-rv t'U'>- (2-^5^;u-4, 5--^ 

/ttif-h^i^^^p Kr^-fe>-e*)^. m^mi'^4<D—m 
f)mm^ti^. f«^Jii'-4©i>-rn^^-jgtciBigooM 

[ If 7 ] If 1 - 6 ^o-JiWi^ciBtgco^j^ffi 

V— o 30 
[0 0 0 1] 

[0 00 2] 

[S£3S<De^6^i*5cfcc>*ffeB^*^ft?^Ucfc^i-r6^S] 
tf^cij&^'r^^o mm^n^mmt. m^umtTi^m 

[0 0 0 3] i^^n:tur7 ^>n;^<'; v--^^]Sc^v'^a 



1#Ba^6- 2 7 16 2 8 
8 

[0 0 0 4] ^ ^P-fe>^5^B^Ccfc:orit6n/c>'^7p:^- 
m^cmU^Cti)^V^h. ^y-mi^ (mirror 
s ymme t r y ) ?:Wr^^ :$?D-te>«:<gfflOr« 
^l^fcl^^uti^y < >:3;i<U v-^iJ:LI29^f£l>?l5i® 

> 4 ffl O r » U 5^ ^ P P :7 ^ > 3 ;J< U -7 - « IS 

>©??fiET'C<Di^^P:t ^ >CDM-^CC*5Cir«. C 

c,>pf**cD^^p-fe>^<gfflbrsjjgsn/cv^p 

^^'cC'SSOiS [^iJx.«E P4 4 7 0 7 2 ^ClBig(D^iaP§it 
[0 00 5]:$:|fe?ScDSW«. C^ff^^W-T-S ^ ^ P 

•fe > ^ ffiffl u r Siit $ n ^ p u ^ > =1 »; -7 

[000 6] 

^P-fe>(asymnietrical metal 
1 ocene) ^ffifflT-S C i &C JcoTB^-r^ i 

[0 00 7] m^ti, ^Kftt/^P + U:? ^ >ctJ$/ciS>- 

[0 00 8] U/cj»!>^or:$:|%H^t3:. S;X I 
[^7] 



(XI) 



(^^. Mn^^^>. >^;bn:^^A. J^y^^A^ 

[fb8] 




(6) i|#l3^6-2 7 1 62 8 

9 10 



1 9 



— c — 

1» 



— c — c — 



-S-. =SO. =SO,. =NR*^ =CO, =PR 
^Mt^P (O) R^'r-^ot:. CCDi^R^\ R 

v-)ir)i^:^)i^m. ^/c«c,--c,„r;i/+;L'r 11, i i i.. iv. v 



<b^^^/a4^icDff^ET^c*.a^r. -7 s-- 1 5 o^co 

1-99. 9Sfi%(Z)^CI , 



S/c{iV I 



R -C-R^ 



HC. 



(I). 



HC^"^^ I ^CH 
HC I ^CH 



( M ) . 



CH 



CH 



-CH- 



(IN), 



[{fcl 0] 



(7) 



H 

HC I ^CH I ^Ch' I ""CH' 

|fi'-c-R* |r5-c-r* I r'- C-R» 

^CH I CH I CH 

^CH ^CH-^ ^ ^ ^ 



HC-^ I "CH 

|r'-c-r* I 

I ^CH^ 



I 



CH 



.CH 
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(IV) 



(V) . 



^CH 
CH 



I 



^CH 
CH I ^Ch" 

R^-C-R^ 
C H I ^C 
CH 



(VI). 



(^cfi^ R\ R^ R^ R\ R^ r\ r\ :^t'him<D^m^:tuy^>:^y^-(D±mM^sm 

R^m—^fcUmt^:^Xl^X. **iliF4>L< ^i^^b 30 <!:UrO~99. QSM^CDiCV I I 

coit-en^ncD^tc^ioH^f^iHic^^ [{bin 

ch = ch 

\ / (VII), 



r 0-^9 9. 9fiS%oS;v I I I 
[fbi 2} 



,10 



(VIM), 



[0009] :*:|^?g(D*ffiic*5l>r«. ^ I , II, I 
II. IV. V. ^fcfitV lX^^ti^'ptj:<, ti^im 

40 ^D:tU>' >r'*>-3r. CCD<h^R\ R\ R\ 
R\ R\ .R\ R\ :tei:t>'Rn*|lI— ^/c^i^J^dT-^r 

[0010] ik^^s^cir^or. x^v I I 
[ (b 13] 



50 



(8) #^¥6 - 2 7 1 6 2 8 

13 14 

CH=CH * (ie*. nitZ'-l oo:>mv$>^) ■C7n:^ti^mm^:i- 

\ / (VII). f >^>fi^fflsn■^>o ffi®3*yv-{3:ai5^u>-e4) 

(CH2)„ ^. 'i^SCCjCG-C. 5S;v I I 1 

C = C^ (VIII) 



c , - c . 0 T V - ; u S 4d cfc o^' c . - c , r ; b =^ ; i/S r ^> 

[0011] ^Jg^^u:7 ^> (iff^ U< *5cfc(:/ 
I I I<Z)^?gS:^Ur/ >) i Ji5^u>i<DnT}<Uv- 

[0 0 12] *#CcSf^LC^^3[S^:t^:7 >ti>'jl/#;U 

[0 0 1 3 ] ^yv--0:^fia4S»<bLr. ^ I , I 
I. III. rv. V. $/c&*V I (7)^^^^L/:7 Y > 

^io. 1-99. 9SS%(Z)«^cr^ffl$n. s/cS;v 

I I <D#ig^:tU::7 ^ >{*0'-9 9. 9mS%0[)Stcr 

[0 0 14] m.m^ti^:^^\yi^t^m^t\yy^i^<D 

( b i c o p 0 1 y m e r ) CDffitC. — nrf<y 
V— (tercopolymer) y 
(multicopolymer) t>S3tr'#€>. il^ 
^ct^MMLXi>^. I I (De>^a^U'>' ><i: 

[0016]SVI iov^n:tu-7^>cD43-eftf^U 
[0017] *^B^c?:):^fficcfci^rfieffl$ti6MJeK«. 

[(tl 5] 




(XI) 



20 [0 0 1 8 ] s;x I tc4sc>r. M^t^^>. 

[0019] R^'tR^^m—^fc^trnt^^Xi^^X. 7k 

[0 0 2 0 ] R*n^>-^a-^>^>^x^;l/«r^^). R 

«±iDSR^^^WL. CCOi^R^t^C.-CoTJl/^ 
(W^ L< ('3:C,-C.rJl'+>'L'«) . Ca-CoT 

50 )irv-)\^m) . ^/c{*Cs'-'C.ori!'-;UT;u^^ju 



C9) 



15 

[0 02 1 ] g}ft>f>f^j^;USR*'OJi^. 2, 4, 



^#^^6 - 2 7 1 6 2 8 



1 9 



I 

d20 



R 

I 

— M' 



I 9 



R 

I 

I 



,J0 



16 



5 



[0 02 2] R"BSR"iR"?raifSbri,^-5#^M 



R 

I 



1 » 



— 0 — 



I JO 



i20 



I 

'.0 



I 9 



R 

1 

— c— . 

J" 

-S-. =SO. =SO,. =NR"', =C0. =PR 

"^ ^/cis-p (o) R^'r^or, c©i^R^\ R 
^ ° $ R * ^ i R ^ ^ n^ncDit^ic4o I i r-e n 6 ^ 

[0 02 3] JT*l/CiR*''« 

[^bi 7] 



R 

i 

— C 



1 9 



19 



I I 

c 

20 [^tl8] 



30 



I 



I 

1 

CH3-C-CH3 



★ ★ [^fc2 0 } 



CHj-Si-CH, . 



[0 02 4] M'ti^-f^. ^/c^lgr- 
[0 02 5] ^mth(r>tm't L/li^ ^P-fe>«. Zlig 



Xj:-;l/>^;Un::.»^A, Zllgfb-f V :7*a h' U > - ( 1 - 

>r:^;L') -2 5^;b>'^D^>^ t/x:^;^>^;^'^Ir- 



m 



# 



(10) 



17 



^^u>- [ 1 - (5 - -Yy:7'nejU) ^>r:::-;i/] u 



10 



1 3 



13 



A I — 0 



1 3 



A I — 0--A I 



(4. 5 — ^^lyV- 
5--^>:/- 1 

- 1 --f>'r^;L') 
A. rig^b^v:7'a 

> V- 1 - ^>-rj^ 

( 1 -'YVf'^;!/) 
[ 0 0 2 6 ] S?^ L 
[{b2 1 ] 



\ 

mm^e~2 7 16 2 8 
18 

( 1 - -(yf'^)l) l/^ 

ntgfb>^^5^;u>'»;>»u- 

— iMibs;^:? x:^;Up^^u>- (4, 

(4, 5 -^>V- 1 - 

>r v^^'nt-uv- (4, 

fU>- (2 -^^>'l/-4. 5--^ 

y ^a'fe>CD^?'j:< <h4>2a(Dig^ 
L t ^(Dt^Zliglb y >''D t" u > - 
^ a --^> ^ x;i/5;?;l/n X »^ A 



I 



1 3 



13 



(IX) 



R 

I 

— 0-hA 



1 3 



n + 2 



[0 0 2 7 ] r;u^ y^-t^>ti. ^i:^^(D:?^atcL/c5^)^'> 

AKfb7KSIb^^a:tecfcC>'/^/c«t: K Yr)\^\:^ 
r^A (hydridoaluminum) ^fb7K^{b^ 

. ^j^cC>ST;u^;i^aR'^^W-r6T;i/$ y+it 
(DM^co/c h ';r;u^^;i/r>»i'^ x-^A (a i R3h- a i 

R' 3) ^TKiSlJr^^-ti^ CS. Pasynkiewi 
cz. Polyhedron 9 (1990) 42 
9. EP-A 30 2, 424D o 



40 



50 



(X) 



[ 0 0 2 8 ] r;u5 ^^^iy(D-sMutmmmsmhip 
[0029] m^mcmmti: < . r 2 y +-9->^jt« 

[0 0 3 0) Tii'Z y^-*)->^^nt^K.mb. -eti^ii 
a-*©:^«3!>5^^nriJ-& (EP 92107331. 

8) , 

[0 03 1] ^^a-{2>im.^^fx:^i>c^m-r^mic, m 

[0 0 3 2 ] jS##S(t^^CD^<i?Sttft«if§?K«rif 



(11) 

19 

[0 03 3] mm(DT)v ^ y^v-xommt. ^mm 
0^L<iit5'--3 omm%v^^o y^u^zyittm 
)i^fcK^ 1 0-'-- 1 ^)i(D&vi$,m'r^(D'f)mt ui^o 
-60^>r'4)^„ ^«r§tt^t^*-7 8-i 0 o'c 

[0 034] CtKbi^t^mm^^i^^CthV^^L. 

[0 0 3 b] mwj:^mttLxkt. 

[0 03 6] *:^igcD*so$ ^u^m^mmt. r)\^ 

5 >(OK:bDCC. *>^l^*r;U5 ^^^1f>tcjjp^ 
^RxNH4-xBR' 4^ib< ^SiRaPHBR* 4^ 
Tn^ti^tfiaKb-o-^KJ (salt-like compo 20 

und) ^mmtLxmrnr^ct^^t^. mib^ 

x=l. 2. ^/c^ssr^o. R^^IWI—^/c^JSJ^j: 
^Xl^Xr)V^)imifciitT V -J\y&X$>K^ . ^ LX 

r')-)imxh^o c(om^^c^i^x\t. mm-x. its 

P-A 277 004) o 

[0 0 3 7 ] ix^^M^mmmi^m^hti^m^. mm 
\m^<o:^xmmmxh^ . m^mmmmt^m. hi 

[0 03 8] ^^P-feXS. ^•fe^^t^cDffjrffiffl-r 

o-'^;u (»^L<{si o-^-i o-^^;u) cDtlgccr 

^iOr. SJt«^fil dm^^/eiO 1 O-*-- 1 0-* 

(S?* L< (il 0-'''-'2 X 1 0-=^^;U) (Oi^mcx 

[0 0 3 9 ] n^'-; v-^cDMi^CCl^^LTtS:. ffiffl-T-S^ 
iMU:^ ^ >;^)^3 : 1 - 1 0 0 : 1 (Z)^;bi:t^flEffl'r^ 

i.xi>mB'rhctf)^xt^. m^if&^\t2o^%o^ 

<Di)^mc0^Li.\ 50 



4$g8^6 - 2 7 1 6 2 8 
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[0 04 0 ] fi'^(s^mxiirtf^ci^>r#, cti 

(P 42 0 5 4 1 6. 8) o 

[0 04 1 ] ^6CC. ffM^tiS5i<y v^(D¥i^^^-« 

[0 042 ] *ffeH^(Dn;}< i; ^--(D^^tfttt (M./ 

Mn) Jj5?j^^j:0}3^5< . 1. 9-3. b(Dmx$>^o Ltc 

[0 04 3] :^Wm'fom\t. gP^)fSH^HW<7)x^ U>;j< 

?I3I?S? (DIN 5 3 4 5 7CCci:-S) «5 0-- 1 
0 OMPaCD®Hr'AO. S L < 5 5 7 0 MP a 

0 0 'C(DSJgtC*5l^r:^B?Sl£'^*ASfST ( v i s c o 
sity degradation) \tM^htitj:i^>^ 

{ooAA]:^mmchfci)'^r>xm^^ti^^mt. n 
x^m'r^mmmi&(Dm^(^cmcmLXi.>^. ^mn 
mmf)mii>xmmt^h(Dttj:^. Ty-<mimtmEm 

mm(tCnEm(DKJi:^^m^(Dm^yt (mixed 1 i g 

h i) ^i^mbxm^Lfcmifrm^ti . 520-1. 5 
bbommx^^. :^mM(D^j&mt. mmm^^^y^ 

>tf^:^(D^ti (n = 1 . 5 1) (fCmii>XiS:i.>(DX\ m 

^<Dmi^ (MAt^u>x :7*uxA. mm.. ^^^-^ 

X, f<y-- ' ^y'^r -^iJ?;^ (power optic 

>f >'^'-^> L < «^ )iM.(Dm(D^mmMt Lxmrn-t^ 

[0 04 5 ] mmmi^^^MLfcm(^c^i.>xi:t. :^^m 
(omm . m ^ (Dmm^mx<Dmmm^ t u x^mr ^ 

ct-/)^v^^ (p 42 13 219.3)0 

[0 04 6] :*:ffeHJCD>1<V-7-ii3:6^C. 4<'j-7-TU 

^(Dwrnt^ydbx^mmr^ctt^x^^. tkuv-t 
a^i^t. mnm(omxi>mm<omxi>m^'r^cty)^x 
7\<v-^-ro^iit. ^u'erKDm^i^c^^^xmrn 

^^^mxtt^ o-^-ra^f om^i^cmm-r ^ct i)^x # 



(12) 
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u>/r ^ y ar. h y ;u) arf<yv-. fxyo^y-jb 
yxx7^;^:^-7^<':^- ^y x^uv-f u:7i$? 

-h. :^-fU>-6. :^^P>-66. ffi(D5j<yr5 

!i<yr^^F. ?}<yx--T-;u^h>. ^y^f+v^ lo 
^p>. ^Ky^^>'x^u>. ^y^u^>. ;i<yx;i/ 
^^>, .1<y :|oJ:0'jj<y y ':/itb'j=. y 

[0 047] Tiao||jESWICC*5i^t:iB«$nri^^;t;^ 
X|5^,t^.T,«. DSC (^^^S^Sffi) ^J:«P2 0 

[0 04 8] XMgai 

1. 5 dm'CDJgjr^CCx9^l/>:$:f±3A^, 8 5M% 

/c„ x^U>>5r2gAUrl^IilttlffL (e^^-)V) . mm 20 

tcj:e^TSti 1 3 0 0 fir/*;U) 5 c ^JSJCSS* 
^C^AL. :$:S^?a^7 0"Cri 5^tif4^L/co 
r;t'5y + 1;^><Dh;Ux>?§?g5 cm'*^c 1. 5mg 
OHiSa^f yr?'nt:"U> {l-^>f'x;i/) ix^n-<> 

^i;^x:r.;l.iP;l.r:x»^A^^§ft?L'rf#6n/<iSr^^. 1 

mt. mm(ommm^cim^m^ti^t^\.^) . 30 

[0 04 9] :$iU^m^. mnLrj:^^(^ ( 7 5 0 r p 
m) 7O-Cri0^PB^fi^S'ti:. CCDi ^x^ u>^^ 6 
^cttfi^AT^Ci^Ccfcor. x5^u>CDJI:^;^6, 0 

[0 05 0 ] Jgj£?g^K^^^CCf5#B(orji-^7j)HC5 d 
m^cDT-fe h>*CC^AU. 1 0^ti#^L. 

^j^c^ra:^!Bj^iS»iJo/c. mm^-^^. 1 o%?SJS© 

^t.V^-^^'&t^L. r^h>t^(tCmnLfc. CCD 
J:^tcgt-^L/c^y v--^^53iJL/. 0. 2 ^^-)\^<OEEt} 40 

0 ^ccDgjgccr 1 smrs^^Lfc. ^ l &cd^Se 

feCD^ y v-:;()5f#6n/Co y -7-CD*AJS^^^ 6 4c 
m^/g-e^O. -eL/r:^-^Xte^SSJ-* 1 9 7'Cr^ 
-5>C<i::^5ffl^^Cj:0f#6n/c. (DSC) tCcfcn 

2 0--2 2 0^C(DtBH(C*5l^r?gl!^t:*-i^ (me 1 
ting peak) \Xm^htiUt^-:^1c. 

[0 05 1] mmi mmmx^^-^himm 

1. 5 dm^<7:)Slt::^CCX^U>;^f±iA<5?f. 8 5mS% 
V^JgCDy;UAf^;U^^>0 hJL'X>?§rS5 7 5 cm'^JJDx. 

x5^u>J&2gAL'C|^Iil»n!IO (6/^^-;^) . ?g?g so 



1% 

#ig¥6- 2 7 1 6 2 8 
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?:X^U>-CiSfn$i±/Co E:^*6. 0>'^'->'^ (^^-v 

E) tcs:SL/. ^^^-^br^u^y^-t^XDhJUx^^g^g 

(10. ISa^CD^^Jl/TJl/^ y=^1f>. S@,'=5PfT 
Cci^^^S^^: 1 3 0 0 5 c 

CCaSAO. *:g^^7 0°Cr'l 5^W4^L/Co ^^^l' 
r;l/^ y + -y->CDhJt'X>?g^5 cra'cfiOC 1 0. Om 
gOntg^tr a c>';'^^>'l/>'y>'^-t:'X- (l->r>'? 
x;l.) >>;brJX^A^?giBLrf#6n/c^^g^. 15^ 

cD?fflsi4ftMtcjjnx./c. (^-T-a^iigp-r^/cdb^c 

[0 0 5 2 ] tIH^L3^cC;^56 (7 5 0 r p 

m) 7 O'Cr-l B^PelS^^-ii. CCDi ^x ^ ^ 6 

ccit«2gA-r'E>c<bCcJ:o-c. x^u><7)EE:^^6. 0 
[0 0 5 3 ] R)S?gM^^^CC^#moriI-^;^»tC5 d 

J:^(e:ac?|^L/c3i<y^-^«SfJL. 0. 2 >'^*-;KDl^:^7 

4dcJ:^'8 O-CCD^g^cr 1 5B#rBll£^^L//Co 2 3 g(D?L 

a;i< y -?-im^^fc^ y v-cDttgi^^j 123c 

m'/^-Ch^. -eLr;^'^xte^-sg^j 1 7 s'ce* 

€>Ci*5S'JgCCJ:«3f#6n/c. (DSC) Klcfctl 

«1 2 7'C^CTigSSt:*-^;;&^f#6n. CtltSO. 54 0 
J/gCDiS^I^«B^U. gR^MB^McDx^U>.1^y V 

[0 0 5 4 ] 3 

I«}¥^^m^W:r/c7 5 dm^(D|g;^U/cM^SjSS 

:;^ii'ex5'u>r'y ^ •I'^^^L/. 2 7. 
2 k gcDy;i/^';i/^^>?§I^M^8 0 •'COcr^±jA^/c. a 
J*Li^ci:5^^^6. SlSr>ii^8 0°COagCc«}#L. 2 0^^'- 

(y^ixBE) cox5^u>r'»PEEU/Co 
[0 0 5 5] ^^;ur>ru^y=^if>©h>'bx>?g?g ( i 
0. iaM%cD^5^;i/r;U5 y=^-y->. ga,'^J4T^ci: 

^^T-Sii 1 3 0 0 g/^^riU) 5 0 0 cm' ^JSJt&:^* 
tc^AL/. *il^^8 0°Cr'l 5^JS«^L. C©<b^ 
x^u>^$^^citS^A-r'2>c iccj:-^r. x^b> 
oiE:^^2 o>'>'->'Utc{S}#(>/c„ cni^tfur. 3 2 
mg(Dz:S{b-ry>'*n fu> ( 1 --f >'r='xji.) s^^n 
-^>^>>xx;l/>^;l/rix^ y ^;l/r>'I/ 5 y +1f> 
(Dh;l^x>;^?g5 0 0 cm'cfiCC?§SgL. 1 5^FBlflg 

©i^?S^SC«*CCttfi^AU/Co «}$L.^:C7^)^6 (7 5 
Orpm) 8 0°CCcri. IH^Pam^^tfl^ C<Di^ 
x^U>^$6CCitS2gA-r^C iCCcfcoTX^^UXD 
BE;^^2 0^^'-;UC^S}#0/Co ^^O^r-. 2 0 0 cm^CD 
^fyy-pM-y^;!. ((9±SiJiU-C) ^^±iA^r:fol^/c^S 

^^^b 0 0 dm^CDT-fe h >cpCC#fl±ia:S$-t±. 1 0 
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23 

Men I bmrs^BLfc. 

[0 05 7] 7. 4ks<Dm&t^V^—f)mf^tifc^ ^: 

fijg (TJ «1 5 5'Cr*)o/Co I^^WCCin^i, 2 
0-25 0 *C<D®HCc;^Sa M'- ^ ktm^ htltj:f)^ o fc^ 10 

[0 0 5 8 ] ^J5fegij4 

*8 5SS%?SS?g^^6 0 0 cm^ix^^>:^^±iA^ 

^(10. iss%o^^;brii'5^+if>. aaa"^.?^ 

TCCj:^^^-«t* 1 3 0 0 g/^Jb) 5cm^^SlS:« 
Efi^C^Ab. *:il^t?^7 0'Cr'l 5^PamJ4^L/Co 
^JUTiUS >'^^1^>CD h;l'X>i®?S5 cm'cfCC 1 . 0 20 
mgCD^Sfl:^y:7*neu> ( i - ^ >r i^^n 
^ iP;!/ n »^ A >&J]nx.r f#6 n/c?§^^ . 

[0 05 9] mnLfj:i)^h (7 5 0 r pm) 

[0 06 0] s.mmm^^^(^cm^m^x 5 dm' (DT 
•fe h y^f^m^fj^i^cmru. :^m^^ i o ^rajifp 30 

1 0%?agcDS®<br-feh>r5^S^ci$:[nigt^O 
mw. 8 O'CcDSSfccfco^o. 2/^'-;KDJ^:t^^cr 1 

5B#paig:«L/Co 

[0 06 1 ] I 2g(Dm&^>')'^-f)mfbtlfc. 

'7-cr)ttSife^i4 0 cm^/gr^O. ;^'^;^f£^ajg 
ti2 3 g^Cr^o/Co ^:»t^ (DSC) tcj:ntf. 2 0 

-2 5 O'ctcfciir^i4f'-^&si^,e66n3fe3&io/co 40 

[0 06 2 ] ^]!fegij5 

1. b dm'^MO&lZ^m^C. y ;l/4<';l';r^>0 h JUx> 
*8 5MS%?SSifgrg6 0 0 cm'<hx^^>^l:^±iA^ 

^vS^x^u>rlSffi^i^;^c. E:^^6.. 0/^'-;^ (y 
-^i^ffi) ^cia^L. y ^;ur;u^ y^if>cD h;ux>?g 

Ttc<:fc^^T-S^^l 3 0 0 g/^.'l') Scm^^JSl^S 

^('cmxL. :^u^m^ 7 o^cv I b^rsmnofc. ^ 

5^;i/T;l/a y=^1f>0 h;L'X>?§}S5 cm't|^CC5. 3 50 



6-271628 

24 

mgCDZltgfb-r y^'nb*U> (1 ->r>r^x;l.) -3- 

yyff^cDi : lii'&i??) ^»nx.rf#6n/c?g?g?:. i 5 

[0 06 3 ] mnorji^^h (7 5 0 r pm) 
7 0'C'Cmpafi^$-lf. CO<h^x^U>«:Se>iCit 

[0064] Jximm^^m(fcm^WL-:>x 5 d m^or 

1 o%?gjg(D«M<tr-fe h>r'$scc^iHli5fe^L 

mML. 8 0°CCDS]gfc<fcO'0. 2>'^'-;KDEE;btcr 1 
5^rai£«U/Co 

[0 0 6 5 ] 5 6 gCD^feT^y v-;&^f#6n/c. *;t< 'J 
v-<DttS^^i9 5 cm^/gr^O. :^7^X|E^aj^ 
«1 6 S'Cr^o/Co m^Vi (BSC) (fCj:tl\t. 2 0 
-2 5 orcc:|oC^T?§llifc'-i^t3:^.a?)6ti/ci:*^o/Co 

[006 6] mum 8 

1. 5 dm'gS(DSlS:«cc. y;^^t<;l/4'^>(D^;^x> 

*8 5fifi%?SJKg^60 0 cm^<bx5='U><b*f±ii 
^/co x^u>^(:J:^^|plcD»aEE (6^^'-•;^) 5cJ:-d 

(y-i^E) tcissL, ^^^ji^r^i/? y+if>cr) hJUx 

.-^^JfTCCcfc^^^Sti 1 3 0 0 g/-^r;b) 5 cm^^Jg 

jsscpic^AL. ^>ci^r^iE^q?5^7 o'cr 1 b^mm 

note, p^^;bT;u^ y^lf>cD h;bx>?§i^5 cm' 
tfitci. 5mgcDz:t^^t>^y^;u>'y;u ( 1 -'Y>f"x 

/c^?ffi^. 1 5^(D^«ffitt^bftcc»p^/Co (^^m^ 

l>) o 

10 06 7 ]mnLrj:f)i^h (7 5 0 rpm) 

;uccffi}#u/co 

[0 06 8 ] ^izm^^^^f^m^m^x b dm' or 

'^Xi^^x^utcitsm^mmLfc^ comm^-^ 
1 o%rag<DJa^<bT-feh>r3iscc^iPist#u 

iSS'JU. 8 0-c©aa:iaJ:c>'0. 2^^*-JKDE;btcrl 

b\immmLfc. 

[0 0 6 9 ] I 3 gom&^^'j'^-mw^tifco 



# 

(14) 

25 

(J2 1 S'Cr^-^/c. m^Vi (DSC) ^<fcntf. 

[0 07 0] mmmi mmmntcM-r^mm) 

cp8 5fia%?iig?gvS6 0 0 c m^<^:X^U>^^±jA^ 

-v^E) tc^^L. y ^;t'r;b5 y+if>(Z) h;bi>?g 
T^c J:^59'^S^i 1 3 0 0 s^^JV) 5 c m^^SlSS 10 

^> ^ P > :S? >^ X ;l/ y ;l/ ri j::. »^ A i& Jn;t r t# 6 n/c?§ 

[0 0 7 1 ] mnLtj:'/)S(b (7 5 0 rpm) 
7 0'C'Cl^raS^^li". CCD<t^x^U>^$6CCit 
SCAT'S CiJCct-^r. x^U>OJE;^??:6. Ov''?- 

[0 07 2] SlS^?S4^StcS^IR-:>r 5 dm^cDT 20 
[0 0 7 3 ] f#6n/cSH*^. 1 O^iSSCDiB^iT-fe 

f#e>n/c^f<';v-^^iiijg(ju. s o'ccr)fiS*5<fcc/o. 2 

[0 07 4] 5 9 & CDtefe;j< y v-:^5f#6n/c„ 7^^* V 
v-CDftSS^ti 1 7 2 cmVgr*?:^. 
JgT„«l 6 0*C-C^bo/c (mi) o 30 

[0 0 7 5 ] ^jSS^fjS 

1. 5dm'SfiO:t-h^U--:/ (X7^>r^6?&^D 
>(D h;Ux>cp8 5aM%?iiSi§^6 0 0 cm'^lrttiA 



mmW-d-Z 7 16 2 8 
26 

tc, ^^;ut;u 5 y+l^>CDh Ji/x>?§^g ( 1 0. ifi 
« 1 3 0 0 ey^)l) 5 cm' *r^iScDff$rft-*^A 
-^ + 1^ >CD h;l/X>?g^g5 c m'cfJtC 1 . OmgCD 

— *a^l:-ryr7'nt"u> (4. 5 --^>v^- i --r >f'x 

[0 0 7 6] aJ4^L/3^j:^^6 (7 5 0 r pm) 
mraS^^-tf. CCD<h^XT'>;|:$6Ccit«^A-r'E> 

*s^iB?^i 0 5>ra««5u. Ai^x^f&Lfcmmm 
>r3^scc3iDi-rogtii^L/co mmc^mcts^^xyK 

^dcfco'MH (0. 2>'^'-;^) (tcr i 5B$rBm;^b/Co 

[0 07 7] IgMa. 1 2 g(Dtefe^J<Uv^:f!»^t#^n 
fc^ *jj<y v-(D:</^Xte^SS«l 8 0-CT^D. tt 

[0 07 8] ^fisf^. 4. ssom&^^v^-mwf^ti 

fc. *^f<U v--CD;^^^X^^SJSt3:2 2 4'"Cr&83. 
S^i*5 6 cm^/g-C^o/Co 

[0 07 9 ] 

[^1 ] 
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(15) 1$g,W6-2 7 1 62 8 

27 28 
il 





(Mc) (T) (mfi) 


^ IRS 
(r) ( 


?N T. 


( ^>'^x» 


1 


A 70 6 1.5 


41 


67 197 




2 


B 70 6 10 


19 


129 169 




3 


A 80 20 32 


7400 


66 155 




4 


A 70 1 1.0 


12 


40 239 




5 


C 70 6 5.3 


56 


95 168 




6 


D 70 6 8.5 


16 


46 215 




7 


E 70 6 1.8 


59 


172 160 




8 


F 70 6 1.0 


12 


96 180 




9 


C 70 6 4.0 


4.8 


56 224 


mm.mm 
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A = 
















B = 


i:Mi\:'J>j'^)U>'t)A^-irx- (1 


--Or" 






C = 
















D = 


^^^t pf y yi, - ( 1 - > -r ->'l') 
















~iSfk2?7^j:Lyl/>^l/>- (9- 
















F = 


^iSft-r y flx>- (4, 5- 


















G = 


-mtz^J<^fl'>'U (4. 5- 




















HJte^lJl. 2. 7. 8. fcJ:y^9;6>t?>®i/:^Djl-l/7^ >3df'J^-©iffi*t 




B^I^tt : ^l5Mim (DIN 53457. 


>x h D > 4302) 





mmi mmm2 mmmi mmms mmmd 
HW'f- kim^t- Hmi- trnt^- fr^giu?- 

(MPa) 61.40 64.54 44 84 63.73 59.50 

mVi^WC^ («) 3.60 3. 58 3.36 3.55 3.30 



i 



(16) 



Y ^"jmnmmT' — 61440 

10 



!f$ga¥ 6-2 7 1 62 8 

hV-:^jS^«lBf''^^ 65779 

:xh^--t: 27-29 """^ 

hV'^ii^fflllf'' 55130 V 

TA • :X>^*>'jx'r^ ^ 42 

F iS#pit|ag| - - 6 5779 1^ ;U ^ ^ 
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